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ENHANCED SYSTEM ARCHITECTURE OF AN OPERATING SYSTEM FOR 
COMMUNICATION BETWEEN REMOTE DATA DEVICES AND A DATA SITE 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] The present provisional application is related to PalmSource, Inc. Attorney 

Docket No. 004-001 1P-A, filed on February 9, 2004. The contents of this provisional 
application and all the documents referenced there are incorporated herein by reference. 

FIELD OF THE INVENTION 

1. Field of Invention 

[0002] The present invention relates generally to an enhanced system architecture of an 

operating system for a remote data device such as a Palm® wireless computing device and its 
ability to communicate with a data site. More specifically, the present invention relates to 
various components and features that provide improved functionality of the overall architecture 
of the operating system. 

2. Introduction 

[0003] Handheld computing devices, such as "palmtops," "palmhelds," personal digital 

assistants (PDAs), or handheld computers typically provide some combination of personal 
information management, database functions, word processing, and spreadsheets as well as voice 
memo recording, wireless e-mail, and wireless telephony functions. Handheld computers may 
include hardware modules, which typically allow a user to access and communicate wirelessly 
via both wired and wireless communication networks. Such networks may include Local Area 
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Networks (LANs) and Personal Area Networks (PANs). Existing technologies such as 
"Bluetooth®" provide a means to connect mobile devices to a communications network. 
[0004] Providing an effective operating system for such handheld devices requires 

integration of many hardware and software features. These devices are popular because they 
provide users with many applications such as address books, telephone capabilities, web surfing, 
and e-mail. While these basic components are common to many computing devices, there are 
opportunities to improve the operating system to enable increased security, device resource 
efficiency, improved interoperability between applications and operating system processes, 
connectivity with various wired and wireless networks, synchronization, multi-media 
applications, previous version backwards compatibility, and so forth. 
[0005] As the use of small computing devices continues to grow, enhanced operating 

systems that provide improvements in many if not all of the features available are continuously 
sought by users. 

[0006] By way of one example, there are several collaborative systems that allow the 

"sharing" of data between users. In all of these systems, each user has a separate copy of the 
data, and the "sharing" mechanism maintains a relationship between sets of objects. This method 
is utilized even if the database that contains the shared data is common between the users. Thus, 
two people attending the same meeting in "Exchange" have different event objects on their 
calendars, and "Exchange" has additional mechanisms attached to the event objects so that by 
changing one, the change is replicated to the others. 

[0007] By way of another example, objects have to both describe themselves and 

serialize themselves. All object-based serializers (e.g., Microsoft®'s serializer) require the 
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programmer to unite the serializer and unserialized methods. 

SUMMARY OF THE INVENTION 
[0008] Additional features and advantages of the invention will be set forth in the 

description which follows, and in part will be obvious from the description, or may be learned by 
practice of the invention. The features and advantages of the invention may be realized and 
obtained by means of the instruments and combinations particularly pointed out. These and other 
features of the present invention will become more fully apparent from the following description 
or may be learned by the practice of the invention as set forth herein. 

[0009] The present patent application provides a disclosure of the overall architecture 

of an operating system for a computing device and its various features and components. One 
such computing device is a hand-held computing device that has the capability of communicating 
via a wireless medium with a wireless network such as a cellular network, WiFi network, or 
other wireless network for a variety of applications. The many features of the operating system 
are focused in a variety of technology areas and described in greater detail in the related 
provisional application (Attorney Docket No. 004-001 1P-A) filed concurrently with this 
application and incorporated herein by reference. These features relate to such areas as overall 
architecture, memory management, device management, scalability, communications services, 
input/output processing, multi-media processing and graphics subsystem, a binder framework, 
efficiency, various personal information management systems, telephone services, web services, 
desktop synchronization, synchronization and more. 
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[0001 0] The operating system comprises many inventions relating to methods, 

systems, computing devices, computer-readable media storing computing instructions, operating 
system software and various modules and components associated with the operating system 
software, graphical user interfaces and network architectures that embody the various features 
and combinations of features disclosed herein. 

[0001 1 ] By way of the first example discussed above, in the enhanced operating 

system objects are not replicated. If two users are having the same exact object on their 
calendars, only one event is stored on the server. This is by way of a global identification. Each 
object is assigned a globally unique identification within the server. When these objects are 
manipulated by different users on their PC or handheld device, the globally unique identification 
is the same identification across all of the same shared objects. 

[0001 2] By way of the second example discussed above, in the enhanced operating 

system a single "composition" method that describes the structure is maintained. The method is 
used to serialize, unserialize, describe and partly to display. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0001 3] A complete understanding of the many inventions within the overall operating 

system and its advantages may be gained from consideration of the following description of some 
disclosed embodiments taken in conjunction with the accompanying drawings. It should be 
understood that these drawings depict only typical embodiments of the invention and are not 
therefore to be considered to be limiting of its scope, the invention will be described and 
explained with additional specificity and detail through the use of the accompanying drawings. 
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Additional particulars of the operating system are discussed in the related provisional application 

filed concurrently and the various documents referenced within that application. 

[00014] FIGURE 1 is an overall system diagram that depicts one or more remote 

devices such as a handheld computing device in communication with a data site; 

[0001 5] FIGURE 2 is block diagram representing the schematic conventions of the 

overall architecture; 

[00016] FIGURE 3 is block diagram of the process components and memory mapping 

of the overall architecture; 

[000 1 7] FIGURE 4 is a block diagram of the handheld synchronization of the overall 

architecture; 

[0001 8] FIGURE 5 is a block diagram of the I/O services framework of the overall 

architecture; 

[00019] FIGURE 6 is a block diagram of the networking basic protocol stack of the 

overall architecture; 

[00020] FIGURE 7 is a block diagram of the telephony of the overall architecture; 

[00021] FIGURE 8 is a block diagram of the mobile mail attachment support of the 

overall architecture; 

[00022] FIGURE 9 is a block diagram of the message download/synchronization of the 

overall architecture; 

[00023] FIGURE 10 is a block diagram of the multimedia services of the overall 

architecture; 

[00024] FIGURE 1 1 is a block diagram of the desktop synchronization of the overall 
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architecture; 

[00025] FIGURE 12 is a block diagram of the text manager of the overall architecture; 

[00026] FIGURE 1 3 is a block diagram of the text services manager of the overall 

architecture; 

[00027] FIGURE 14 is a block diagram of the overlays of the overall architecture; and 

[00028] FIGURE 15 is a block diagram of the security components of the overall 

architecture. 

[00029] In order to describe the manner in which the above-recited and other 

advantages and features of the invention can be obtained, a more particular description of the 
invention briefly described above will be rendered by reference to specific embodiments thereof 
which are illustrated in the appended documents and drawings. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00030] The details of the present invention will be understood with reference to the 

various documents referenced in the related provisional application filed concurrently with this 
application today (Attorney Docket No. 004-001 IP- A). Each document referenced in that 
application is also incorporated herein by reference. 

[0003 1 ] Embodiments within the scope of the present invention may also include 

computer-readable media for carrying or having computer-executable instructions or data 
structures stored thereon. Such computer-readable media can be any available media that can be 
accessed by a general purpose or special purpose computer. By way of example, and not 
limitation, such computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or 
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other optical disk storage, magnetic disk storage or other magnetic storage devices, or any other 
medium which can be used to carry or store desired program code means in the form of 
computer-executable instructions or data structures. When information is transferred or provided 
over a network or another communications connection (either hardwired, wireless, or 
combination thereof) to a computer, the computer properly views the connection as a computer- 
readable medium. Thus, any such connection is properly termed a computer-readable medium. 
Combinations of the above should also be included within the scope of the computer-readable 
media. 

[00032] Computer-executable instructions include, for example, instructions and data 

which cause a general purpose computer, special purpose computer, or special purpose 
processing device to perform a certain function or group of functions. Computer-executable 
instructions also include program modules that are executed by computers in stand-alone or 
network environments. Generally, program modules include routines, programs, objects, 
components, and data structures, etc. that perform particular tasks or implement particular 
abstract data types. Computer-executable instructions, associated data structures, and program 
modules represent examples of the program code means for executing steps of the methods 
disclosed herein. The particular sequence of such executable instructions or associated data 
structures represents examples of corresponding acts for implementing the functions described in 
such steps. 

[00033] Those of skill in the art will appreciate that other embodiments of the 

invention may be practiced in network computing environments with many types of computer 
system configurations, including personal computers, hand-held devices, multi-processor 
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systems, microprocessor-based or programmable consumer electronics, network PCs, 
minicomputers, mainframe computers, and the like. Embodiments may also be practiced in 
distributed computing environments where tasks are performed by local and remote processing 
devices that are linked (either by hardwired links, wireless links, or by a combination thereof) 
through a communications network. In a distributed computing environment, program modules 
may be located in both local and remote memory storage devices. 

[00034] Referring now to Figure 1 , a plurality of remote devices Rl -Rn, such as any 

one of a myriad of computing devices, with communication capability are shown communicating 
through a communications network CN with a data site CS. The communications network CN 
may be any one of a wired or wireless networks. The data site CS represents an architecture of 
one or more shared databases or separate databases with data for use by the remote devices Rl- 
Rn. The remote device includes interactive hardware and software that performs functions such 
as maintaining calendars, phone lists, note pads, calculator applications, spreadsheets, games, 
video files and other applications capable of running on a computing device. Furthermore, the 
handheld device may be configured for such functions as a voice memo recording and playback 
as well as communications network connectivity, wireless messaging, e-mail, always-on-email, 
and wireless telephony. 

[00035] In an exemplary embodiment, a handheld computer may include an integrated 

antenna configured to transmit and receive wireless communication signals, such as, but not 
limited to, cellular telephone communication signals and other radio frequency (RF) 
communications signals using an RF transceiver. The antenna may further include an indicator 
light integrated into the antenna for indicating the transmission and reception of wireless 
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communication signals. Further, the light may be used to indicate other states of the handheld 
computer. Further, the handheld computer may include a wireless transceiver, such as a 
Bluetooth® transceiver or an IEEE 802. 1 1 standard transceiver, or other RF or wireless 
transceiver, such that the handheld computer is configured to communicate with other nearby 
devices and/or access points to a communications link. 

[00036] Figure 2 indicates the schematic conventions of the overall architecture. The 

architecture and enhanced features of the shared database offer enhanced stability, security, 
memory mapping (see Figure 3), and processing capability of the components. The remote 
devices Rl-Rn facilitate improved synchronization techniques for synchronization of data 
between the remote device (see Figure 4) and for example a desktop unit (see Figurel 1). The 
operating system offers extended architecture including a "STREAMS" (see related provisional 
application and documents for details) communication framework (Figure 5), which is flexible 
and scalable, and offers a new stack protocol (Figure 6) that enables much higher performance. 
It also includes an input/output framework with unified APIs (see related provisional application 
and documents for details) and a unified driver model for all devices. A multimedia framework 
(Figure 10) offers highly modular and high performance capabilities. It uses simple plug-ins for 
file formats and codecs, and more advanced node based architecture to provide advanced 
scalability. A "BINDER" (see related provisional application and documents for details) 
framework can support any language and a graphic subsystem that boasts high performance and a 
design to support fully featured hardware acceleration. 

[00037] The new operating system offers many improved features, for example, 

enhanced search and lookup ability, shared components, better compatibility with Microsoft 
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Outlook®, enhanced display ability, import and export ability between the SIM card and the 
phone address book. Specifically, with respect to calendaring or datebook operations, the 
operating system offers time zone and daylight saving support, ability for events to span two 
consecutive days and direct synchronization to an exchange server. It features a memo pad for 
taking notes up to 64K in length. With respect to telephony applications (see Figure 7), the 
operating system allows for multi-party call handling, whereby callers may join a conference or 
switch or hold for a conference. There are enhanced network and phone settings, notification and 
logging configuration, status display, and address book integration. 

[00038] With respect to receipt of emails, the operating system provides for attachment 

support via the exchange manager, easy account configuration with ISP list, HTML message 
(conversion to text) and secure authentication (POP/IMAP). For attachment support (see Figure 
8), operations involve passing the attachment from a mobile mail unit to the viewer for viewing, 
requesting the attachment from within the mobile mail for sending, and sending the attachment 
from the viewer to the mobile mail. 

[00039] In Figure 9, the operations of downloading and synchronizing messages are 

shown. The mobile unit may be directly synchronized to the mail server using IP in the cradle. 
[00040] Figure 1 5 indicates a block diagram of the various security components, for 

example, applications, system modules, drivers, services, all make use of secure data services. A 
data manager handles creation and secures storage. An authorization manager and authentication 
manager provide access control. Backup options are part of the access control on secure 
databases. 
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[00041] The operating system is useful for international use in that it offers a text 

manager (see Figure 12), a text services manager (see Figure 13), overlays (see Figure 14), 
locale-specific functionality, and internationalized components. 

[00042] As far as compatibility with the desktop, the operating system has an address 

book that has additional fields for compatibility with Microsoft outlook. It has a date book, with 
time zone awareness and events spanning midnight and about 256 categories per application and 
records in multiple categories. The operating system has improved techniques for desktop 
installation of software and has many multimedia services. The operating system also utilizes 
improved synchronization techniques between the handheld and the desktop. 
[00043] Further description of the figures here on the overall architecture may be 

found in the documents accompanying the related provisional application also filed today. 
[00044] While the detailed drawings, specific examples and particular formulations 

given describe preferred and exemplary embodiments, they serve the purpose of illustration only. 
The inventions disclosed are not limited to the specific forms shown. For example, the methods 
may be performed in any of a variety of sequence of steps. The hardware and software 
configurations shown and described may differ depending on the chosen performance 
characteristics and physical characteristics of the computing devices. For example, the type of 
computing device, communications bus, or processor used may differ. The systems and methods 
depicted and described are not limited to the precise details and conditions disclosed. 
Furthermore, other substitutions, modifications, changes, and omissions may be made in the 
design, operating conditions, and arrangement of the exemplary embodiments without departing 
from the scope of the invention as expressed. 
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ENHANCED SYSTEM ARCHITECTURE OF AN OPERATING SYSTEM FOR 
COMMUNICATION BETWEEN REMOTE DATA DEVICES AND A DATA SITE 

ABSTRACT OF THE DISCLOSURE 
[00045] The present invention relates generally to an enhanced system architecture of an 
operating system for a remote data device such as a Palm® wireless computing device and its 
ability to communicate with a data site. More specifically, the present invention relates to 
various components and features that provide improved functionality of the overall architecture 
of the operating system. 
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